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Introduction
The art of quarrying is an age long economic activity in areas endowed with natural resources such as marble, lime stone and gypsum. Workers in the quarry industries are exposed to various hazards resulting from the inhalation of air borne particulates and these poses a lot of danger to their health and safety. Airborne particulates pose a potential health risk to quarry employees in the form of respiratory, dermal, ocular irritation and damage [1] [2] [3] [4] .
Chronic exposure to dust generated from crushing of granite rocks impairs lung function and causes some respiratory and nonrespiratory symptoms in quarry workers [1, 2] . A particular concern in some quarries is the inhalation of dust containing silica which can lead to silicosis, an irreversible lung disease resulting in inflammation of the lungs and breathing difficulties which progresses even when exposure stops [5, 6] . Reports from countries like the United States and China have shown that millions of people exposed to silica dust eventually develop silicosis resulting in many deaths especially among the older workers [7] . In many developing countries of the world especially in Africa, health and safety practices which are a systematic ways to control all possible hazards that might lead to unsafe conditions for employees of an industry are not well established [6] . In Nigeria there is still paucity of literature on health and safety measures among quarry workers as the few studies carried out were in the Eastern and Northern part of Nigeria [6, 8] . A preliminary study among quarry workers in Edo State, in southern Nigeria, showed a dearth of awareness of the hazards and diseases associated with working in the quarry industry and thus poor use of safety equipments [3] . Our hypothesis was that exposure to quarry dust is associated with respiratory symptoms and abnormal ventilatory functions. Therefore, this study described the burden of respiratory symptoms and abnormal ventilatory functions arising from exposures to quarry dust among the quarry workers in Edo State, Nigeria. It also assessed the risk factors associated with abnormal ventilatory function among quarry workers. It also related the duration of exposure to quarry dust in the quarry environment to the manifestation of lung function abnormalities. Thus the burden of lung function disorders was estimated for the first time in Edo State, Nigeria. 
Methods

Results
A total of 113 quarry workers comprising 76 site workers and 37 office workers were studied. Table 1 shows the socio-demographic and other characteristics of the respondents. The controls with a mean age of 42.6 ± 12.7 years were significantly older than the exposure groups with a mean age of 36.2 ± 10.9 years (p < 0.05) and a higher proportion of them were married (p < 0.05). Both groups were similar in other demographic characteristics. A higher proportion of both the exposure and control groups have worked in the quarries for 1 -5 years, 41 (53.9%) and 14 (37.8%) respectively. Less than quarter of the respondents in both groups were smokers. Indoor cooking was practiced by 43 (43.4%) of site workers and 20 (54.1%) of office workers. Kerosene (73.7% for exposures and 89.2% for controls) and firewood (61.8% for exposures and 54.1% for controls) were the predominant types of fuel used for cooking by the respondents. Other types of cooking fuel used were cooking gas (3.9% for exposures and 10.8% for controls) and electricity (9.2% for exposures and 13.5% for controls). The exposure group had significantly higher occurrence of chest tightness (35.5%) compared with 16.2% of the controls (p < 0.05). The occurrence of cough (23.7% versus 13.5%), sputum (21.1% versus 16.2%), and dyspnoea (7.9% versus 5.4%), were higher in exposure groups while wheeze (10.8% versus 10.5%) and nasal congestion (27.0% and 25.0%) were higher in the control groups. However, these differences were not statistically significant (Table 2) . Table 3 
Discussion
This study showed that the prevalence of respiratory symptoms was remarkably higher among quarry workers who work in the sites compared to their counterparts working in the offices. It can be deduced that the site workers are exposed to higher levels of quarry dust. The limited and non use of personal protected equipment (PPE) by quarry workers which has been documented previously in the study locale [3] may have also contributed this high prevalence of respiratory symptoms. Nwibo et al reported a higher prevalence of 47.6% for cough and 40.7% for chest pain among quarry workers in Ebonyi state, south eastern Nigeria [9] . Also reports from studies among quarry workers in Brazil [10] showed a prevalence of irritant cough of 57.1% while in Iran [11], a prevalence of cough of 31.9% was recorded. In the Ebonyi state study, non use of PPEs was found among 98.3% of the quarry workers studied and this is comparable to the situation in our study.
In this study, a higher prevalence was recorded for all the respiratory symptoms among quarry workers who have worked for duration of 1 -5 years in the quarries. Although this association was not statistically significant, this finding contrasted a study in India which showed that exposure duration of more than 15 years was associated with silicosis and many more respiratory problems among sand stone quarry workers [12] . Our findings may be explained by the fact that quarry workers who have worked for a longer duration may be too ill to continue working in the quarries as almost half of the respondents in this study have worked for 1 -5 years (healthy worker effect). Also, it could be that the workers who have worked for a longer duration in the quarries would have developed tolerance to the effect of quarry dust over time. It is also possible for workers to conceal their symptoms so that they can continue work in the quarries. The prevalence of cough, wheeze and nasal congestion was higher among quarry workers who cook indoors. This association was not statistically significant despite the fact that majority of them used unclean cooking fuel such as firewood and kerosene. This may be attributed to most of the quarry workers being males who probably spend long hours in quarries and spending less time at home. Also majority of the respondents were married in this study. This indicates that they are not primarily responsible for cooking as it is culturally the duty of women to cook for other members of the family in our environment.
Thus, younger persons who are unmarried will be more exposed to indoor air pollution resulting from cooking activities. It has been documented that exposure to indoor air pollution is associated with acute and chronic respiratory disorders [13] [14] [15] . Smoking was not significantly associated with the prevalence of respiratory symptoms in this study. The relatively few smokers identified among the quarry workers may be responsible for this finding. The mean values of FEV1 and FVC of the site workers was significantly lower than those of the office workers. This was consistent with findings among men and women exposed to dust generated from crushing granite rocks in Calabar, Nigeria [1] and the Ebonyi state study [9] .
A similar result was reported in two studies in India [16, 17] .
Although we did not carry out dust sampling of the site and office environment in this study, it is expected that the level of respirable dust will be higher in the site environment than the office environment. Thus prolonged exposure to quarry dust coupled with non use of PPEs will ultimately lead to deterioration of lung function indices. The mean values of FEV1, FVC and PEFR were significantly lower among the quarry workers who smoke cigarette. Again this is consistent with many previous studies [9, 17] but in contrast to this finding, Gupta et al observed no difference in the lung function results of quarry workers who are smokers and non smokers in Rajasthan, India [16] .
A limitation of this study is that it relied on information from the study participants to estimate the respiratory symptoms. Therefore it may be prone to recall and information bias. Also, dust sampling would have made it possible to quantify and compare the concentration of respirable dust in both the site and office environments of the quarries.
Conclusion
This study showed that respiratory symptoms were more prevalent among workers who had chronic exposure to quarry dust and those who smoke cigarette. Also, chronic exposure to quarry dust was 
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